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Introduction

This study provides a global perspective on the drivers of coastal change, quan-
titatively assessing how sea level rise and human activities contribute to erosion
and accretion patterns worldwide. It uses remote sensing data and modeling to
identify hotspots and project future trends, offering crucial insights for regional and
global coastal management strategies[1].

This global synthesis examines how mangrove forests respond to sea-level rise
and their effectiveness in providing coastal protection. It highlights the ecological
mechanisms mangroves employ to adapt and the factors influencing their capacity
to buffer coastlines against climate change impacts, emphasizing their vital role in
natural coastal defense[2].

This systematic review synthesizes various strategies employed for coastal adap-
tation to climate change, categorizing them by their nature and effectiveness. It
also identifies significant barriers to implementation, including governance, fund-
ing, and socio-economic challenges, proposing ways to overcome them for suc-
cessful adaptation planning[3].

This review examines the complex interactions between extreme weather events
(like storms and hurricanes) and coastal environments, focusing on their impact
on sediment transport and morphological changes. It synthesizes current under-
standing and highlights knowledge gaps in predicting coastal responses to these
high-impact events, emphasizing the need for improved models[4].

This paper discusses the critical role of coastal blue carbon ecosystems, such as
mangroves, saltmarshes, and seagrasses, in both mitigating climate change by
sequestering carbon and adapting to its impacts by providing coastal protection.
It outlines strategies for their restoration and conservation to maximize these in-
valuable benefits[5].

This review evaluates various modeling approaches used to predict long-term
coastal sediment budgets in the context of rising sea levels. It critically assesses
their strengths, limitations, and predictive capabilities, offering insights into im-
proving future coastal management strategies and understanding sediment dy-
namics[6].

This study quantifies the projected increase in global coastal flood risk due to the
combined effects of sea-level rise and extreme storm events. It provides critical
insights for policymakers and planners on the urgency of implementing adaptive
measures to protect coastal communities and infrastructure from future hazards[7].

This systematic review evaluates the effectiveness and applicability of various

nature-based solutions (NBS) for mitigating coastal erosion. It analyzes different
NBS types, their ecological and engineering performance, and identifies factors
crucial for successful implementation in diverse coastal environments, promoting
sustainable defense strategies[8].

This systematic review synthesizes global evidence on community-based strate-
gies for enhancing coastal resilience against climate change impacts. It explores
participatory approaches, local knowledge integration, and the socio-economic
factors that influence the success of such initiatives, underscoring the importance
of local engagement[9].

This study investigates the complex interplay between climate change and hu-
man activities in shaping coastal geomorphology globally. It analyzes various
coastal systems’ responses to sea-level rise, altered sediment supply, and land-
use changes, offering insights into sustainable coastal zone management strate-
gies[10].

Description

Coastal environments worldwide face significant transformations driven by a com-
plex interplay of natural processes, climate change, and human activities. Re-
search provides a global perspective on the drivers of coastal change, quantita-
tively assessing how sea level rise and human activities contribute to distinct ero-
sion and accretion patterns across the globe. This work utilizes remote sensing
data and advanced modeling to identify critical hotspots and project future trends,
offering crucial insights for regional and global coastal management strategies that
aim to maintain the integrity of these dynamic systems [1]. Furthermore, a broader
examination investigates the intricate relationships between climate change and
human actions in shaping coastal geomorphology. This analysis spans various
coastal systems, detailing their responses to sea-level rise, alterations in sediment
supply, and shifts in land-use, ultimately informing more sustainable approaches
to coastal zone management [10].

Extreme weather events, such as storms and hurricanes, exert profound and often
devastating impacts on coastal environments, significantly influencing sediment
transport dynamics and leading to substantial morphological changes. A compre-
hensive review synthesizes current understanding of these complex interactions,
highlighting critical knowledge gaps in our ability to accurately predict coastal re-
sponses to such high-impact events. It strongly emphasizes the urgent need for
improved predictive models to better anticipate and mitigate future damage [4].
Compounding this, studies quantify the projected increase in global coastal flood
risk, a direct consequence of the combined effects of accelerating sea-level rise
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and the increasing frequency or intensity of extreme storm events. This provides
critical, data-driven insights for policymakers and urban planners, underscoring
the pressing urgency of implementing robust adaptive measures to safeguard vul-
nerable coastal communities and essential infrastructure from future hazards [7].

Natural ecosystems offer indispensable solutions for coastal protection and climate
change mitigation, often referred to as Nature-Based Solutions (NBS). Global syn-
theses specifically examine how mangrove forests respond structurally and func-
tionally to sea-level rise, assessing their effectiveness in providing vital coastal
protection. These studies highlight the intricate ecological mechanisms man-
groves employ to adapt to changing conditions and identify the factors that in-
fluence their capacity to buffer coastlines against various climate change impacts,
thereby emphasizing their crucial role in natural coastal defense systems [2]. Be-
yond mangroves, coastal blue carbon ecosystems—encompassing saltmarshes
and seagrasses—are recognized for their dual critical role: mitigating climate
change by sequestering significant amounts of carbon, and adapting to its im-
pacts by offering essential coastal protection. Research outlines actionable strate-
gies for their restoration and conservation to maximize these invaluable ecologi-
cal benefits [5]. In a broader context, a systematic review comprehensively evalu-
ates the effectiveness and practical applicability of diverse Nature-Based Solutions
(NBS) specifically for mitigating coastal erosion. This analysis dissects different
NBS types, assesses their ecological and engineering performance, and identifies
factors crucial for their successful implementation across diverse coastal environ-
ments, thereby promoting more sustainable defense strategies [8].

Effective coastal adaptation to the challenges of climate change necessitates a
multifaceted approach, blending strategic planning with community engagement
and advanced predictive tools. A systematic review meticulously synthesizes var-
ious strategies employed for coastal adaptation, categorizing them by their na-
ture and observed effectiveness. It also identifies significant barriers to their
widespread implementation, which include complex governance structures, insuf-
ficient funding, and prevailing socio-economic challenges, while proposing practi-
cal ways to overcome these obstacles for more successful adaptation planning [3].
Complementing top-down strategies, community-based approaches are vital for
enhancing coastal resilience against climate change impacts. These initiatives
explore participatory methods, integrate valuable local knowledge, and consider
the socio-economic factors that profoundly influence their success, thereby un-
derscoring the critical importance of local engagement and empowerment [9]. To
inform these strategies, robust modeling approaches are indispensable for pre-
dicting long-term coastal sediment budgets in the context of continually rising sea
levels. Relevant reviews critically assess the strengths, inherent limitations, and
predictive capabilities of these models, offering valuable insights into how to im-
prove future coastal management strategies and deepen our understanding of dy-
namic sediment movement [6].

Conclusion

Coastal regions globally face escalating challenges from climate change and hu-
man activities, leading to significant erosion, accretion, and increased flood risks.
Studies highlight the combined impact of sea-level rise, extreme weather events
like storms, and anthropogenic pressures on coastal geomorphology and sedi-
ment dynamics [1, 4, 7, 10]. There’s a critical focus on adaptation strategies,
ranging from broad policy frameworks to localized community-based initiatives.
These strategies address barriers such as governance and funding, advocating for
participatory approaches and integrating local knowledge for enhanced resilience
[3, 9]. A key theme involves leveraging natural defenses. Mangrove forests and
other blue carbon ecosystems (saltmarshes, seagrasses) are recognized for their
dual role in mitigating climate change through carbon sequestration and provid-
ing crucial coastal protection against rising seas and storms [2, 5]. Nature-Based

Solutions (NBS) are systematically reviewed for their effectiveness in mitigating
erosion, offering sustainable defense strategies [8]. The advancement of predic-
tive modeling is also essential for understanding long-term coastal sediment bud-
gets under sea-level rise, providing tools for informed management decisions [6].
Overall, the research emphasizes the urgent need for integrated, multi-faceted ap-
proaches combining ecological protection, adaptive planning, and robust scientific
modeling to safeguard vulnerable coastal environments and communities.
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